C. SYNCHRONOUS CONVERTERS
I. General

82. For long-distance transmission, and to a certain extent
also for distribution, alternating currents, either polyphase or
single-phase, are extensively used. For many applications,
however, as especially for electrolytic work, direct currents are
required, and are usually preferred also for electrical railroading
and for low-tension distribution on the Edison three-wire system.
Thus, where power is derived from an alternating system,
transforming devices are required to convert from alternating
to direct current. This can be done either by a direct-current
generator driven by an alternating synchronous or induction
motor, or by a single machine consuming alternating and pro-
ducing direct current in one and the same armature. Such a
machine is called a converter, and combines, to a certain extent,
the features of a direct-current generator and an alternating
synchronous motor, differing, however, from either in other
features.

Since in the converter the alternating and the direct current
are in the same armature conductors, their e.m.fs. stand in a
dejfinite relation to each other, which is such that in practically
all cases step-down transformers are necessary to generate the
required alternating voltage.

Comparing thus the converter with the combination of syn-
chronous or induction motor and direct-current generator, the
converter requires step-down transformers; the synchronous
motor, if the alternating line voltage is considerably above
10,000 volts, generally requires step-down transformers also;
with voltages of 1000 to 10,000 volts, however, usually. the
synchronous motor and frequently the induction motor can be
wound directly for the line voltage and stationary transformers
saved. Thus on the one side we have two machines with or
sometimes without stationary-transformers, on the other side
a single machinfe with transformers.

Regarding the reliability of operation and first cost, obviously
a single machine is preferable.
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